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(57) Abstract: A compound represented by the following formula (I), which has excellent 
dipeptidyl peptidase IV inhibitory activity; and a therapeutic agent which, based on the 
activity, is highly effective against insulin dependent diabetes (type 1 diabetes), especially 
noninsulin-dependent diabetes (type 2 diabetes), insulin-resistant diseases, and obesity. (I) 
(The substituents are as defined in claim 1.) 
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Z>®mfc£Zh<Dr*hZ>zktf%abtiX\<^ (0m^XU3) o dpp-iv 

lei 9«£tifc^F?£tt§iGLP-l fiGLP-l g^ft^^U S't4MGLP-l <D1& 
Ztlt>(D^tfrt>, DPP-IV PISH^ i Q SttS GLP-1 ©^Stt^SrW t 

D dpp-iv Pi* 

DPP-IV MUSS-*^ 2MH^^,S#*3j;rj?gf^»j^i^jk«$r 
(ST**<6wt^#**Ji-CV>5 mW&Stf&S, 6), fcfd\ Btf&O «fc ? 
dpp-iv ]5^^t'i*/j:il»Wi^^otv^ t v> 9 ^ 1 1, HtSMk 

®A#©0WL"CV*5!JiAK:£oTti:, *B#W DPP-IV «ria#-r5 i 0 

©h^mus^t, mb#Fb1 dpp-iv zvmi-zzttmm-mfematmt u^v^ 

5#^t>fc5 (*«rflFX»7) 0 

DPP-IV Bfgtt^^rtSMi: LT, ^< oa><£> 2-v-T/ fn y ^ 
^^ftdSfcfctlTV^ (4*flFXttl-'7)o 
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DPP-IV ia#f^ffl^i-5-fk^*lJ:ov^-C* bt::«aEW35U*:t * 
ISW«)*f^T^f-^y«l3)cflcXtt*^**s DPP-IV Kl#LTffftfc|B*ftUfl 

gp*>, aMBWltiiitf, DPP-IV P1S3££ LTtfflft, TfS-JftS; (I) 



R 2 : -H, -OH -C**§;KTV>Tfc£V>(fcttT**7K Xfi-OH T?a&<*;H-Cl> 
R\ R 4 : Pil-XttJIfco-C, -H, ad^^ VTA «L< 
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i DiSWSn* lo^±oS■cgift$i^-CV^T , bJ:^^#JS^"rpal■C^life$ 

titer s: j Tft& $ titc*- ■ em £ fix v ^t t ct v > tr-i y s>y-4-*r ^ ; * 

L < ttfi& $ ftT V <b «t V > 8-7 •# p [3.2. 1]** 9 ^Tfc 5 , 

±|B-»* (I) ^fctt5R 2 <tLT, #£L<te-HTfc5 0 

£fc iite-^ ( i ) Kfctts r 3 i lt, 0 * t < tt-H Tfc&„ 

_btB-«5£ (I) KfcttSR 4 fc LT, »*L<fi-H, 7/i^p, 

*apgtt*tt5-*,' t&fe© dpp-iv Pi*^ffl3r^-r5^«j t Jt^-c, # 

(I) t^^Sft^roH, #*L<fi, R' #5g&£*LT^Tt> 
* *it v nt t> J: v ^^=#^t p St. $ tiT v T t> «fc v M&RT/u* a- 

«fc 0 # * L < ft, R' ^«m$tiTVNTt>ctV>»Mj^«*m, a»£ftTV> 

t t> x * p at, mmztix^xh^ ^mm^-T- * 

XltU&£nx\,^Xi>£\,M&mTsV*^Xfo<9, R 2 j&s-HT&!K R 5 Mffe 
£bf£#£L<fi, R 1 as***K"CV^-Ct>J:v^»«a!IMb!K*St, B^^tuT 

v nt <*> «t i ^tts#5Sf w^t g& $ tbT v nt t> i v n^^w^x p at 
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xnnm^tix\^^xh^^i&mT/^^'Ch , o, r 2 #-h R 3 a*-HT*fc 

•9, R 4 aS-H, 7;M"P, ^\^<te^T yX-h&it-SmXh*) ; 

T t «t V *«*S!#af#8^ n SSL fi& £ JxT V vt t> «fc l >^f^r p SR. 
X(4M^$tb-CV^-C 1 b<tvMSi^T/^^^-efo ^ 9, R 2 *S-H -CfcD , R 3 a*-H X*fo 
!9, R 4 ^-Ht?fc5<t:^T*feS„ 

r' as, «»*n"cv>Tt>«tv^tta«{btc*ai, »*u<rtB»*nTv^-cb 

p^V, H)7/^n^f;K v'TV&tf^ V nj&>e>*5*J: 0 5 1 

t^tfci^t^'J A- ; 3gU< ft, B&£*tWTfc J:v^lSffi£!## 

#^^Pli, t< f4B***b"CV^Tt iV^ 8-71? fc'v^n [3.2.1]^ ^ 
-3-f D , R 2 a^-H "9 , R 3 a*-H T*fe "9 , R 4 a*-H, y>V*u3g L < f±S/ 

Ll^lR**: Lti R'Mtfc^ R 2 as-OH-Ctt&£2xW 
T t £ V * i&m 7 As * MS L < &-OH T'gm $ lit V > X <b X V * > ? n T ^ * /VT* 

$> >9 x r 3 a>-H -c*> <9 > r 4 a^-H xhzik&m ■, m * u< «t % r' a^-H -efc o , r 2 
a^ar/w^/v-cfe 19 , r 3 a*-H T-fc u > r 4 a*-H x&z>4k£®*mf% ^ttf 

(S)-l-{[(3-t KP#v'7^^^y-W/V)7 $ y]Tir^}Tiff-v ? ^-2-*^ 
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(2S)-l-[(2S)-2-T 5 y-2-->^ u^i/jv^t /sf;U]T~e h V 
/K 

(2S)-l-[(2S,3S)-2-T $ / -3-^ J 4 >^]7 'if ^ V -2-* h V 

(2S)-l-[(2S)-2-T 5: J ^^-)V^f ^ J A )^\rWy^-2-lJ Y y /K X 

(S)-l-{[(3-t FP=3r'>7^Vy!?y-W^)7^/]7-fef/l/}7ff^y-2-*/V 

h y a\ 

(S)-l-[(7^^ V-l-f/U7^ /)Ti?fv^]Ti?^>-2-#/U#'~ h y^K % 
6-{[2-({2-[(2S)-2-->7; 7f yxf^}7 5 7)^5v^]T ^ 

mz. ^y^yy^tti^ d mmmm), ^^^v^mmm^m (2 

•C'fcS, ifBVNTtL^^b^^^^ir-ra^Mti ; DPP-IV P1M"C 

U flr^^^Jx^, *?7K 7°p tVK y^P fcVK tert- 

7*?vK 'O'^vK ^tf-'OfvK ^^WW btk »*t<fi, Cm 
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rv^nTvi^/vj tit, c 3 .g ommmo ibm^m^l. z.ftb<r>m*-u 

{C^^P^^WtX^tt>ctV\ M,W&0^itm^.it, i/yp^Pt'/K 
a^y^-ju, is? p^v-r^K S/^ n^df-->vV\ P^3r-fc.=vK ~>y D 
*? fvK ~>y ntf* * ^^-/v^tf 3 £ t §0 

fcj»Ctt0IJ*li, 7^yf;K *Vu~/K //Htf/VrvK fiXy p [2.2.2]*??- 
JU S t"~>^ p[3.2.1]^J-^^K t'^y p [2.2.1]^:/^vK t % >^ p [3.1.1 J^:/^ 
A-SrW-Sr £/^-e^ t< liTy^^/K t'v'y p [2.2.2]*? J-JWh 

ifgfcU J^I$Kfi#J;U2\ l^py^/K t^y^/K T 

■tf tf=7K r h7t KC7U/K 7h7t Kn fc:°y-/K 7h7t Ynf-*y 

y^K 7f>7t Kp^^-t°7-^, -r^yvy ^7/y^/K 
*y/K ^^/^y^w-fs-t^-et, ^Kttt^y^/K 

m^T^Si tit, ^f^7P^H, '>/jK £ t> 1 OtD^Jg^ 
V\ JlrftlttklJi^Rtf, 7Wv>~/K t°py^-/K k^y^/K T^t° 

-f^^/yv^/K t'^/y^^K ^^*y/K ^^e/i^y^K ^ 

t Kn^y Ky/K KP-T^^^/y^K fh7t Kodf7y/K 7h7k 

v^/k x h7 1 kp-t y^f-y y/i^-efeSo 

W^MatoSj tit. &m£titc#%%M^7-um<D l JM 
icBfcu ^^(ciiittf, ^^yy^-zw, 7-7lf fc'^y P[2.2.1]^7°5vK 
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n [3.2.1]^"^ ^vK fcTi'* n [3.2.1]^ fvK 

n [3.2.1]*^ t< ti=¥^i? U v^/K 8-Tlflfv- 
? p [3.2A]*? ^/V-Cfo «D , L< tt S-T-f n [3.2.1]^? fvVT'fc 

rg^ftTv^ki^T^^fvui-OKu rgftSfvcwttJ^ 8-Tif 
tf^.p [3.2.i]^i-^ * ^-3--r /vj % rg& $ *itv>t <t> «£ v * y 

fc:i3^T&*M*±telf££ft61t&a££ L-Ctt, «mSS¥ X, -OH, -0-g& 

iix, AP^y, -co-g&ssfx, -coo-g&s^x, -so 2 -fi&s$x, 1 o 
Xtt 2 oogm»l¥ x 36>b»R$ixS Stb-cv^r J;v^/w^ 

-OK 1 ox«2oogmss¥x^bii^^tLSgmax*gm$tiTv^-cfc«t 

^T^y^#tfS^i:^x*# L < f*-OH, > TvK t Kp*v^?vK 7^ 
r^T\ g&XSlXifi, -oh, -o-i&mr/^/K y ^n^y, 
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^<Dififi££ic*u ^ftfti-iiyy^/K ^-/k trny/K trys^K 
^-y-yy/K ^ryy/K ^y^ryy/K ^^'/u^ t^yy/K x 
h 7 y y /u, t°7 ^-/k t° y $ t° y ^v>~/k h y r >r y 
*-*-y-yy/K yvt^djk ^^/77=^, ^^y^^K -o-y^r 
^ryy/K ^yw/y/K ^ymtyy^ ^^x-r^^yy/K 
^y^yryy/K -Y^Ky/K -Yy^Ky^K *T-yy/K *yy/K 
-fy^r/y/K ^y^f-y^K ^yvt°y v^/k >r ^yt°y s: s^h* 

f % yy a[3.2.i]^-y ^>--3-f rg^^tLTv>r i b=tvNt' > -<y $^-4->f/iM 

-COO-gmSSIX, -S0 2 -M&£f¥X, -C0 2 H\ -CHOSr^ffSrt^-Ct ; »* 
L<«\ y ?>7.^/fr-/K 2-fc Kb^S/j^ VJXyU7j>=/K 
j^ahrvK t KP^T-fefvK Tir^/K -CH(X ^Oi^/u-Ciba. 

r'r^r 2 leases rflMfe^tiTv^fciv^^r^yj \z.&\,^xf?mztiz> 
wmmkLxi*. emssix, -oh, -o-smssix, ^p^y -co-gmsi* 

X, -COO-g&gpX, -S0 2 -fi&g$X, 1 0Xf*2 0CDgmSi¥X/5^^$ 
ft5g&£T*g&£ftT^Tt>J:^;fr/W^^/K 1 oXtt 2 o©fMP X 
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jMk**», 3 mm, v ^m&vmst* mm. 

l?*y&t. 's^VWi. =ty^Wt. y-*Mk, ^Wi'Sk ?L$L V 

mmm. i-hvtJ*, $v?j±. ^y*^?^, t/i>$~?j* 

So 

-<-catf t>©-?fc5, *mWik&Vo<Dyv h'y yy&Mfitfrzmk LTfi, Prog. 
Med. 5: 2157-2161 (1985) fctE«$;h/TV<52&*\ i£JI|#0 1990 ^T"J rg^ft 
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mxm^mmm, t^t>hm^^mtmm^it^m^m^m^^xid< r 
tf^yjvm^ T%;mm*miz>^ttfx%, ^h^m^t^x^m-nf 

l>— V (Greene) RWyy (Wuts) 1\ Tprotective Groups in Organic SynthesisJ 
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&*ft5zkK.£Q (viii) SrfcfcSL tiH*BLfc\c®1rZ>zk^£<9<k& 

m (i 1 1) zmzxm. Rmt&m dx) tit^m (vin ©t^/wk 

RJSSrtT5-i:tJ:9^«J (ill) £«-f 5#8rt*fcSo rS'/WfcEffc 

£ **^SttftJB»«:ffl V > 5 Cl i «t 5 »3frf 3 - £ *> 5. 

y «JiL*H:P»1-$#/wei', 4*fc GLP-l ©^SrPl 
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*%mt&w<Dmtitz dpp-iv la^fflw:, art^"t«sft^fefc i 
( i ) dpp-iv vmftmmnm 

DPP-IV ?Stt«^^li(i> IJtT^iifJ^fcSo RJ&te, 96 ^/VTV- h& 
fflV^-Cftofc 0 25 mMTris-HCM40mM^^- ^JOmMllWy 
1% £ v'jfo.tfT/l'"/ ^ 0.01 mM Gly-Pro-AMC (BACHEM) J&»bfc5;ki8iKlC 

i*©Mo«»ft^lii^jlfcBS» (95^1/?^) K*fU ttfljTfifeA^7 
yf -f T J: «3 $R LfcjfcL*Jt& 5 nl JD^M-C 20 frm4 is****—* a is Ltz 0 
& V x./W$kyt%t§t (Exitation 355 nm / Emission 460 nm) £$J£ (ARVO, 
PerkinElmer) bfc fflj ¥\-$k\*<D 3 ^ ^^Ofi^¥^J LT^ttS Lfc 0 



(*1) 





IC 5 o / nM 




IC50 / nM 




19 




19 


miN4 


16 


nrnme 


24 



iiEfCTjvf x 0 dpp-iv mmv?m*7F tfc 



(2) v^Kfett* DPP-IV Pl«{tffl#MfF«gfc 
5 0y©*H4 ICR -r** (B#SLC) K*fU 

£««0.5, 2Xt5 4NfW«^Rja5»J!ll«IJ:9»JiL*rLfc, *JRLfcj6i*f4 
E^£^k#$t£m\ «£#®U «f DPP-IV *£tt£$j£Lfc 0 
DPP-IV fi&ttMSO^Wtt, UJlTO^t9-Cfc6o **5S(Sf4» 96 
h^V^T^oyto 25 mM Tris-HCK 140 mMSfrfb-*- h y l> A. lOmM 
*frfb;&!J*A, 1% £ >-jk?t7^y 5 V, 0.01 mM Gly-Pro-AMC (BACHEM) 



WO 2004/007446 



PCT/JP2003/008727 



18 

bfcSJkSK (95 ylVVx-M «&Lfc«5 jU*P^.M-C20^M'1'>'*a 
i/3>-U (Exitation 355 nra / Emission 460 nm) (ARV(X 

PerkinElmer) L 7c 0 

m$t^ ^^jhWcfcttS DPP-IV L> *HS»t©»ttoSISrtt 



2 ) t ? * tc *5 $ dpp-iv pi^f^ffl wmwmnm 
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^ 3 1 -his^*^ 3 tBg^ i <D\k&mx-ib <o , itmt^-m 4 £ 

fi, SK&niR WO 95/15309 |E«cO No. 18 tfMfr&fc-Cjfc <0 . JttWfr&* 5 £ tt, 
Sft£H£ WO 02/14271 |B*©HJfi^J 5 <Dit&V0XfoZ> o ttVtit^ 1 ~ 5 <7> 
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6 x #38 Wfls£*#4&*na> dpp-iv PI» <b te£ < ^ d y 4 -jvaigtz 5 dpp-iv 

jWi£Lfct*5«9 % dpp-iv 

L-Cl*5i&£#£v\, lot, ^m©If«ltt> 
5»iotli, £B#|$ dpp-iv fcfiMM- 5 «fc 9 t>, &*£>Jiu1£K*3^-C, & 
B#IHJ DPP-IV £Pfl*1-£C <b ^fS^tei^fia^ U>£ h2>5-hMtct>. * 
mmit^(D^ 0 \Z DPP-IV PlSSteOjt^&f^^T DPP-IV PI»£iJM 
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ui^^t, mm. mm, mmu mum* *7±^m. %m, mm, & 
m\, mi. !fc*> temmzmmzti. ip^wipwi^^s, 

m g> #MP-eO.Ol~l00mg»S L< , l Efc£^tt*iHC#f*T!H!-£ 
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^oi^^lft^*^ 3Efc$3R<tSk mmn, %\m. £ 

18 W £ Mi" * #> Oft & <D^f® 

mm i 

^onTtWn!) K 1.60 ml o P/Jvui* 20 ml Sf^tc*ftT^ 3Ci&!2 
ttO^ffi (Chem. Pharm. Bull. (1998), 46(5), 787-796, J. Heterocycl. Chem. (1973), 
10(5), 795-9; B #S#f*ffiH<£ll#MBg 61-85358 Clot^ Lfc(S> 

7-\£fJl'-2--Zi;\'iS* J f% K — &^&2.50 g t N,N-vM y 7p tVw^fvl'T 
? >- 6.70 mico^nn tfvWA 20 ml »I^^^T LTADx., Sl^jl^SrJK^T 
30#H«#Lfc o RftiH^&WETTMBU p p*/i^ 20 

mlMl^i^T, h 0 5.24ml &7iT LTAQ;Lfc 0 Kft>?££ 
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if f-s?y-2-*/mH^ h y 0.95 g Sr^fc 0 ;©t>©iirix£Ui»l!*fl^© 

(S)-2-[(N-tert-y h*'>*yV#=^)7 5 / ]-3, 3-v^ 9 ^(463mg), X 

i^lE^O^ffi (Chem. Pharm. Bull. (1998), 46(5), 787-796, J. Heterocycl. Chem. 
(1973), 10(5), 795-9; B*Bttt?UK&MttHB8 61-85358 CtotM 
Lfc(S)-7-tf^ K — ttWIft 300 mg &t>* 1-fc Ko*^ 

y h y 405 mg tf> DMF 6 ml O^ii:, h JJ ^JVT $ ^ 0.31 ml £ 1- 

±^W-3-(3-^> f/V7 ^//d tT/V)*/HJ?^>f S K • -mm& 575 mg 

«W*»#,«JBETtSfjK«r** , t5iifcJ:«9 tert-^^/v [(S)-l-((S)-2-;«7/w^ 

<b L-C 0.87 g #fc„ # fenfcftiric*© THF 10 ml ^l^KftT, h U ^/l- 
y 1.12 mlXV h y 7/W*n6fcK&7K4fc0.57 ml 

^^A^p-v- h^7^^r— (^nP*/lxA:^^y— ^=200:1-100:1) ,fc *tM 
1-5 i b Id«t 5 , Xert-Zff-jV [(S)-l-((S)-2-^T J TV ^^^-l-*^7H=/W)-2,2- 
v?7< f^o tfA0#/WW- h £»3tfeBft:£ LT 0.51 g#7c 0 

2 <b mmic $t 3 K^-r#%#i 3 ~ 6 & % ^n^tt^-r 5JK*|.*«[ 
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Rf : #%0y#-§\ 

Structure : 1#3a^ 

Data : mWtf&ftf-* (NMR : (CH 3 ) 4 Si ZftUmmt L, DMSO-rf 6 

£££ Lfc, 'H-NMR KfettStf-*® 8[ppm]. FAB-MS : FAB ffft#«, 

EI-MS : EI MAftVrife. mp : MM.) > 

Boc : tert-^f-^*^*^#=/K Me : *fvW 

Salt : m. (HC1 : 2HC1 : -*£6g*k, 12** L : 7 V -flO. 



(«3) 


Df 


Structure ! 
(Data) 


Rf 


Structure 
(Data) 


1 


NC 

(EI-MS: 158.) 
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Boc 0 CN 

(FAB-MS:358.) 
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Me>J^Me 

BOCHN^Y^ 

(FAB-MS:296.) 
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Me 

(FAB-MS:296.) 
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(FAB-MS:322.) 
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HN 

Boc o CN 

(FAB-MS:397.) 



mmmi 

<®ffJ:%ikft®<Djjm (BKt^BRg WO 02/20495 f/^7Uy K N WO 
99/65897 ^ ^ 7 U y K R WO 98/03485 Vy h) \Z&oX&J&L1t 
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!>/U (1:1; v/v, 15 ml) SMt^k&T, #%0J 1 Ti#ib*tfc(S)-l-(* d o7tf 
/U)T-lf^v J V-2-*/V'3iK= h V/i-0.5Qg<D? n p*/i-A5ml^^ygTLT^Px. 
fc. RJC»^*«rM*Tf#«aL» 2BFWlfc, v- U #^Vw 5 g £*Qx. N K 
£»£*«:BJEET*ll&Lfc. nbtitc&ftM*i/V Ufjvy? y'sa.jijj** 
n-r h^77^- (7nn*M : y * y — : 28%T ^^ = TtK=100 : 1 : 
0.1-20: 1 :0.1) K X «9 r t T\ *t6tt*Wfr&#J* 0.17 g #fc„ 

fcHfeift^-fk^© THF 10 ml ^(d, 4M^®?(D l,4-^^1^>16J0i 1 ml ^AP 

mm^^hn^a u 6-{2-[2-((S)-2-^ry r-t?^v^-w w-^y^ 

###|2-C#<b*tfc tert-^'^/V' [(S)-l-((S)-2-VX 7 Ti? ^ V-l-#/U#= 
;U)-2,2-^y f-jVfu fcVl^/W-^- 0.47 g Oftftx^vl' 3 ml MIC, 4M jtg 
»OIH»^/i'»»4inl**D^ RJ«:a^*Sra»'C2i*IBHJH^Lfc. SJfcJS 
^Ic^^/Ui— r/V50ml**Ox., IfrttiLfcStt&aMfcU it^/te—r 

^afcfr&WJETftflfe-f s - J-«fc 9 , (S)-i-((s>2-r 5: y -3,3- fvv:/* y 

^^)Tif^^>--2-^/V^=- h»/l" -mfc&*M&mfcb LT0.32g#fc o 
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Ex 
(Salt) 


Structure 
(Data) 


Ex 
(Salt) 


Structure 
(Data) 
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(2HCI) 


NC xj ia h cn 

(FAB-MS:274.) 
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(FAB-MS:290.) 
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^ / 9 J CN 

(FAB-MS:274.) 
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(FAB-MS: 196.) 
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(FAB-MS:222.) 
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Ex 


Data 


A 
\ 


NMR:2.50-2.80(2H,m),3.00-3.30(2H > m),3.60-3.80(2H,m),3.85-4.00(2H > m),4.05- 
4 W2H m\ S OS-5 /Wl H m\ & 0(1-7 40HH ml 7 79(1 H ddl 8 00-8 40OH hr\ 8 45 
(lH,d),9.20-9.65(lH,br). 


2 


NMR:1.30-1.60(6H,m),1.60-1.95(6H,m),2M5-230(2H,m),2.50-2.80(2H,m),3.40- 
3.95(2H,m)3.95^.45(2H,m),4.50-5.00(lH,br),5.05-5.65(lH,m),8.00-9.40(2H,m). 


3 


NMR: 1.50-1 .70(6H,m), 1 .80- 1 .95(6H,m),2.05-2.20(3H,m),2.50-2.80(2H,m),3 .40- 
3.90(2H,m),3.90-4.40(2H,m) J 5.05-5.65(lH,m),8.70-9.10(2H,m). 


4 


NMR:0.98-1.04(9H,m),2.50-2.85(2H,m),3.50-3.65(lH,m),4.00-4.50(2H J m),4.55- 
5.20(1 H,m),8.00-8.80(3H,m). 


5 


NMR:0.90-1.30(5H J m)J.50-1.90(6H,m),2.40-2.85(2H,m),3.50-3.75(lH,m),4.00- 
4.50(2H,m) J 4.90-5.20(lH,m),8.20-8.70(3H J br). 


6 


NMR:0.80-1.00(6H,m)J.00-1.40(lH^ 

2.90(2H,m),3.45-3.80(lH,m),4.00-4.50(2H,m),4.55-5.20(lH 5 m),8.20-8.90(3H 5 m). 


7 


NMR:2.50-2.80(2H,m),2.80-2.95(lH,m),3.05-3.25(lH,m),3.50-3.75(lH J m),4.05- 
4.50(4H,m),4.55-5.25( 1 H,m),6.55-6.67(1 H,m),6.68-6.75( I H,m),6.95-7. 1 5(1 H,m), 
9.25-9.80(2H,m),9.80-10.30(lH,m). 
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nt * <d m h 

i. (i) ^ztizT^i?>mm&xizzomm¥mzft®&ti 




£ ftT V^T k <fc V ^> ^ n T Xfig$: £ ftX V <b ct V ^WC7 )V 

IS. R 1 £: R 2 ^t t(C-H^-r^t(i^V\ 

R\ R 4 : lsl-X«m^oT, -H, ^n^, ^L<«^~/W] 

2. R 1 ^g^^tL-C^T^iv^ffiM^TK^, gm^tixv^'kiv^ 
1 fS«c0^tlo 

3. R 3 ^-HT*fo5, m#<Dffi,m2tm<D'it&m a 

4. R 4 ^- H , 7^P,^t<fiv'ryT'fc5> »*O«bI13|E«CD^^1 0 
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5. R 4 /JM^fc5ffi#^B4lE$c^b£t> 0 

10. R 1 ^g^^tLTV^-Ct iV^S^rnitfe^, f«*Oi5H4|Sic 

11. r 1 ^tt&^tvc^-c^ i^t 0 ^ v ? ^-4-^/l^-C'^§, Iit#tf>iSffll OfE 

12. R' ^g^$tLTV>-Ct>cfcV^«^#^7 L Da-Cfc5, It^^lQa 

4ffi«feco{t:^ 0 

1 4. R'^.H-CfcO, R 2 ^-oHxm^tiXi^xh^^mr/^/^L< ft 
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is. r 2 nfimkT/^/^-vh z> , m*<omm 1 4 ^m<D\t^m 0 

1 6. (S)-l-{[(3-t \?v*i/Ty-?y#y-\-<</l')T$ /JTir^/WJTif^^^- 

6-{[2-({2-[(2S)-2->T / 7*£<f-*?V-\-<< )V\-2-jr * V ^ >V}T % J 
(2S)-l-[(2S)-2-T 5: / -1r 9 s9 n^*r*//V^? / J jvyT-gf-W-l-iJ frig. 
(2S)-l-[(2S,3S)-2-7 5 ;-3-/ ^)\"<V$ / -f /l^Tif^v^-^/Wtf- h 
(2S)-l-[(2S)-2-T ^ 7-3,3- 'f-frzf? / 4 J^Ws^-l-*) /V#=. h 

is. jyxvis&mimRik (i sim), <<yxv>i¥fcft&mmffi (2 
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